











论文提交日期：2017 年 4 月
论文答辩时间：2017 年 5 月
学位授予日期：2017 年 5 月
答辩委员会主席：
评 阅 人：








































摘 要 ............................................................................................ 1 
Abstract ....................................................................................... 3 
英文缩略词 ................................................................................. 6 
第一章 前 言 ............................................................................. 7 
1 鼻咽癌流行病学概述 ............................................ 7 
2 鼻咽癌病因学 .................................................. 8 
2.1 EB 病毒感染.................................................. 8 
2.2 环境因素 .................................................... 9 
2.3 遗传因素 .................................................... 9 
3 鼻咽癌的三级预防及控制 ....................................... 10 
3.1 鼻咽癌病因的预防 ........................................... 10 
3.2 鼻咽癌筛查 ................................................. 10 
3.3 鼻咽癌临床治疗研究进展 ..................................... 12 
4 本研究的目的和意义 ........................................... 13 
第二章 研究人群与方法 ......................................................... 16 
1 研究设计和研究人群 ........................................... 16 
2 筛查流程 ..................................................... 18 
3 EBNA1/IgA，VCA/IgA 抗体检测 ................................... 20 
3.1 EBNA1/IgA 抗体检测.......................................... 20 















4 鼻咽癌诊断 ................................................... 23 
4.1 筛查镇参加筛查人群鼻咽癌诊断 ............................... 23 
4.2 筛查镇未参加筛查人群和对照镇人群的鼻咽癌诊断 ............... 23 
5 研究人群随访 ................................................. 23 
6 统计学分析 ................................................... 23 
第三章 结 果 ........................................................................... 25 
1 基本情况 ..................................................... 25 
2 筛查策略效能评价 ............................................. 27 
3 鼻咽癌分期，病理类型及预后.................................... 31 
3.1 临床分期 ................................................... 31 
3.2 病理类型 ................................................... 34 
3.3 预后 ....................................................... 35 
4 EB 病毒血清学抗体相关的鼻咽癌发病风险 ......................... 36 
4.1 不同 EB 病毒血清学基线状态人群鼻咽癌发病风险 ................ 36 
4.2 不同 EB 病毒血清学动态变化人群鼻咽癌发病风险 ................ 36 
5 研究人群鼻咽癌发病率 ......................................... 37 
5.1 研究各组人群的鼻咽癌发病率 ................................. 37 
5.2 研究各组人群不同性别的鼻咽癌发病率 ......................... 40 
6 研究人群鼻咽癌死亡率 ......................................... 41 
第四章 讨  论 ......................................................................... 43 
1 基于 EB 病毒血清学抗体的鼻咽癌筛查的检验效能评估 ............... 43 
2 筛查对鼻咽癌患者分期，病理类型和预后的影响 .................... 44 















4 筛查对鼻咽癌发病率的影响 ..................................... 48 
5 筛查对鼻咽癌死亡率的影响 ..................................... 49 
6 研究局限性 ................................................... 50 
第五章 小结与展望 ................................................................. 52 
附 录 .......................................................................................... 53 
参 考 文 献 ............................................................................. 58 














Table of Contents 
 
Table of Contents 
Abstract in Chinese ........................................................................ 1 
Abstract in English ................................................................................... 3 
Abbreviations ............................................................................................ 6 
Chapter 1 Introduction .......................................................................... 7 
1 Summary of epidemiology of NPC  ..................................................................... 7 
2 Etiology of NPC ..................................................................................................... 8 
2.1 EBV infection ................................................. 8 
2.2 Environmental factors ........................................... 9 
2.3 Genetic factors ................................................. 9 
3 Three levels’ prevention of NPC ........................................................................ 10 
3.1 Prevention according to etiology of NPC ........................... 10 
3.2 NPC screening ................................................ 10 
3.3 Research development of clinic treatment of NPC  ................... 11 
4 The research purpose and significance ............................................................. 12 
Chapter 2 Study population and methods ......................................... 16 
1 Study design and study population .................................................................... 16 
2 Flowchart of NPC screening ............................................................................... 18 
3 EBNA1/IgA，VCA/IgA antibody testing  ........................................................ 20 
3.1 EBNA1/IgA antibody testing ..................................... 20 













Table of Contents 
 
4 Dignostics of NPC ................................................................................................ 23 
4.1 NPC diagnostics in participants of  the screening town ............... 23 
4.2 NPC diagnostics in control towns and non-participants of  the screening 
town ........................................................... 23 
5 Follow up of study population ............................................................................ 23 
6 Statistical analysis ................................................................................................ 23 
Chapter 3 Results ................................................................................. 25 
1 Overview of visit .................................................................................................. 25 
2 Evaluation of performances of screening strategy ........................................... 27 
3 Staging，pathology and prognosis of NPC cases ............................................. 31 
3.1 Clinical staging ............................................... 31 
3.2 Pathology .................................................... 34 
3.3 Prognosis .................................................... 35 
4 EBV serological antibody associated risk of N ................................................. 36 
4.1 NPC risk of population with different EBV antibody status at baseline ... 360 
4.2 NPC risk of population with different EBV antibody dynamic changes during 
follow up ....................................................... 36 
5 Incidence of NPC in study population ............................................................... 37 
5.1 NPC incidence of population in study groups ........................ 37 
5.2 Sex statefied NPC incidence of population in study groups ............. 40 
6 Mortality of NPC in study population ............................................................... 41 
Chapter 4 Discussion ............................................................................ 43 













Table of Contents 
 
2 Screening’s effects on clinical staging, pathology,prognosis of NPC cases .... 44 
3 EBV serology related risk of NPC ..................................................................... 46 
4 Screening’s effects on the incidence of NPC ..................................................... 48 
5 Screening’s effects on the mortality of NPC ..................................................... 49 
6 Limitations ........................................................................................................... 50 
Chapter 5 Summary and prospects .................................................... 52 
Supplementary appendix ....................................................................... 53 
References ................................................................................................ 58 


















病毒 IgA 抗体进行人群筛查可以提高鼻咽癌的早诊率。2008 年中山大学肿瘤防
治中心联合四会市肿瘤研究所，中山市肿瘤研究所开展了世界上首个鼻咽癌的整
群随机对照筛查试验，初步的研究结果证实联合应用 EBNA1/IgA 和 VCA/IgA 可
以用于鼻咽癌筛查并可以提高早诊率，然而，该研究尚未评估该筛查方法对鼻咽
癌发病率和死亡率的影响。 








结果 筛查镇 73235 名目标人群中共有 32351 (44.2%)人参加了鼻咽癌筛查，
经过 6.0 (IQR 4.5-6.0)年的随访，累积发现 154 例鼻咽癌患者，死亡 21 例，其中
参加筛查人群累积发现 63 例鼻咽癌，死亡 2 例。对照镇 50628 名研究对象在 6.0 
(IQR 6.0-6.0)年的随访过程中累积确诊 99 例鼻咽癌患者，死亡 23 例。筛查策略
的灵敏度 90.5% (57/63), 特异度为 94.4% (34413/36451），阳性预测值为 2.7% 
(57/2095)，阴性预测值为 99.98%(34413/34419)。筛查镇，筛查人群鼻咽癌早诊
率分别为 46.2% (68/147)，79.4% (50/63)，均高于对照镇的 20.6% (19/99)(P<0.01)。
与对照镇相比，筛查镇，筛查人群的鼻咽癌患者的生存时间更长 (P=0.045 和
P<0.01）。经年龄和性别校正，筛查镇，筛查人群的鼻咽癌发病风险为对照镇的
1.31 (95%CI 1.02-1.69)，1.59 (95%CI 1.16-2.19)，筛查人群中 EB 病毒基线抗体水
平低危，中危，高危人群的鼻咽癌发病风险分别为对照镇的 0.08 (95%CI 

















(95%CI 0.07-0.36)，38.8 (95%CI 20.2-74.5) ，93.1 (95%CI 65.4-132.6)，而在 EB
病毒抗体水平波动或下降人群中未发现鼻咽癌病例。筛查人群的鼻咽癌死亡率为
对照镇的 0.22 (95% CI 0.05-0.92），而筛查镇的鼻咽癌死亡率和对照镇没有统计
学差异(P=0.47)。 























Background: Nasopharyngeal carcinoma (NPC) is one of the common 
malignancies in South China. Previous mass screening studies showed that using IgA 
antibodies against Epstein-Barr Virus (EBV) could facilitate the early detection of 
NPC. In the year of 2008, the Cancer Center of Sun Yat-sen University, united with 
Cancer Institute of Sihui City and Zhongshan City, conducted a cluster randomized 
controlled screening trail of NPC, which utilized EBNA1/IgA and VCA/IgA. The 
preliminary study showed this new method could be used for NPC screening in 
endemic areas and could improve early detection rate of NPC, however, the effects on  
NPC incidence and specific mortality of the screening trial had not been reported. 
Methods: The study was based on the cluster randomized controlled NPC 
screening trail metioned above, which was conducted in 3 neighbouring townships of 
Zhongshan City in southern China since 2009, with one randomly selected as the 
screening town and the other two as the control towns. Residents aged 30 to 59 years 
of screening town were invited to participant in nasopharyngeal cancer screening 
while residents aged of 30 to 59 years in control towns were of non-intervention. 
Serum samples from participants in the screening town were collected for 
EBNA1/IgA and VCA/IgA antibody tests. A Logistic regression model was used to 
define EBV antibody level. Subjects screened with serological moderate risk were 
invited to retest annually for subsequent 3 years, and those with serological high risk 
both in the initial screen and retest were referred to otorhinolaryngologists for 
endoscopy. Study population were followed through the linkage of Cancer Registry , 
Death Registry, Population Registry of Zhongshan City. 
Results: After a median of 6.0 (IQR 4.5-6.0) years follow up, 154 NPC cases 
with 21 deaths were identified in 73235 subjects of screening town and among 32351 
(44.2%) participants of screening town, we identified 63 NPC cases with 2 deaths. 















were identified in 50628 subjects of control towns .The sensitivity, specificity, 
positive predictive value and negative predictive valuse of the screening strategy were  
90.5% (57/63), 94.4% (34413/36451), 2.7% (57/2095) and 99.98% (34413/34419), 
respecitively. The early detection rate of NPC cases in screening town and participants 
were 46.2% (68/147) and 79.4% (50/63), respectively, which were significantly 
higher than that of 20.6% (19/99) in control towns(P<0.01). Compared with control 
towns, survival of NPC cases were significantly longer in NPC cases of screening 
town and participants (P=0.045 and P<0.01). The relative risk of NPC for subjects of 
screening town and participants vs. all residences from the control town was 1.31 
(95%CI 1.02-1.69) and 1.59 (95%CI 1.16 - 2.19), adjusted for age and sex. Compared 
with control towns, the relative risk of NPC in subjects with EBV antibody level low 
risk, moderate risk and high risk at baseline were 0.08 (95%CI 0.03-0.26)，5.1 
(95%CI 2.8-9.0) and 42.4 (95%CI 29.9-60.2), respectively. During serological follow 
up, the relative risk of NPC in subjects with EBV antibody level of persist low or 
moderate risk, ascending and persist high risk were 0.16 (95%CI 0.07-0.36)，38.8 
(95%CI 20.2-74.5), 93.1 (95%CI 65.4-132.6) while compared with control towns. No 
NPC cases were observed in EBV antibody level of descending and fluctuating status. 
Although lower NPC-specific mortality was observed among participants from the 
screening town vs. all residences from the control town (RR=0.22, 95%CI 0.05-0.92), 
no such differences were noticed when comparing NPC-specific mortality of all 
residences from the screening town to those from the control town (RR=0.81, 95%CI 
0.45-1.45).  
Conclusion: EBNA1/IgA and VCA/IgA serological antibody based 
nasopharyngeal cancer screening peformed well in NPC diagnostics, and could 
improve early detection rate and prognosis of NPC cases , thus reduced NPC specific 
mortality in screening population. Due to the impact of lead time, the risk of NPC in 
screening participants would be higher than control population during several years 
follow up. Subjects with EBV serological antibody level moderate or high risk at 
baseline, persist high risk or ascending status during follow up have high risk of NPC. 















moderate risk, descending or fluctuating status during follow up have low risk of 
NPC.  
















缩写 英文全称 中文名称 
CI Confidence interval 可信区间 
DNA Deoxyribonucleic acid 脱氧核糖核酸 
EBV Epstein-barr virus EB 病毒 
EA/IgA Immunoglobulin A antibodies against early antigen EB 病毒早期抗原 IgA 抗体 
EBNA1/IgA Immunoglobulin A against Epstein-barr virus nuclear 
antigen 1 
EB 病毒核抗原 1 免疫球蛋白 A
抗体 
ELISA Enzyme-Linked Immunosorbent Assay 酶联免疫吸附试验 
HPV Human papillomavirus 人乳头瘤病毒 
HR Hazard ratio 风险比 
IARC International Agency for Research on Cancer 国际癌症研究机构 
IMRT Intensity modulated radiotherapy 调强放疗 
IQR Interquartile range 四分位数间距 
MHC Major histocompatibility complex 主要组织相容性复合体 
NCI National Cancer Institute 国家癌症研究所 
NPC Nasopharyngeal cancer 鼻咽癌 
NPV Negative predictive value 阴性预测值 
OD Optical density 光密度值 
rOD Relative optical density 相对光密度值 
PCR Polymerase Chain Reaction 聚合酶链式反应 
PPV Positive predictive value 阳性预测值 
PROB Probability of suffering from NPC 鼻咽癌患病风险概率 
PSA Prostate cancer antigen 前列腺癌抗原 
RR Relative risk 相对危险度 
Rta/IgG Immunoglobulin G against against BRLF1 transcription  
activator protein 
Rta 免疫球蛋白 G 抗体 
VCA/IgA Immunoglobulin A against Epstein-barr virus capsid antigen  EB 病毒核壳抗原免疫球蛋白 A
抗体 
WHO World Health Organization 世界卫生组织 
Zta/IgA Immunoglobulin A against against BZLF1 transcription  
activator protein 


















fossa）1。Jackson 于 1901 年在国际著名医学杂志 JAMA 上首次报道了 14 例发生
于鼻咽部的肿瘤 2，1941 年 Digby 等人首次详细报道了鼻咽癌这种疾病并对 114
例鼻咽部肿瘤病人的临床病理学特征进行了描述 3。 
鼻咽癌是世界范围内广泛分布的肿瘤，但地区差异较为显著 4, 5。全球癌症












15-20/1000005, 6。鼻咽癌发病主要年龄高峰期通常在 50-60 岁之间，魏矿荣等人
发表的研究数据显示鼻咽癌年龄别发病率在自 25-29 岁段开始上升，在 60-64 岁
年龄段达到高峰，然后开始缓慢下降 9。 
鼻咽癌是中国南方地区的常见肿瘤 12, 13。中国癌症统计 2015 结果显示，2015
年我国约新增 60600 例鼻咽癌患者，其中男性约 43300 人，女性 17300 人；同年














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
